ABSTRACT
INTRODUCTION
The Nigerian forest estate occupies 10.2% (10,006,200 hectares) of the country land mass of 98,321,300 hectares (Aruofor, 2001) and it has been the source of the wood species used for wooden furniture and other wooden construction in Nigeria. This forest has a mixture of diverse timber species estimated to about 600 species (Beak Consultants, 1999) . Apart from sustaining the domestic markets, this forest has been under pressure as early as 1930s when the Nigerian timber became known at the international market. In order to satisfy both the domestic and the external markets, exploitation of the forest was intensified and became largely unregulated. Following the large quantity of the wood species that was exploited, Nigeria ranked 2 nd in tropical wood export in Africa (Adeyoju, 1975) and until early 1970s, wood export was a major source of foreign exchange for the country. By the middle of 1970s, the forest has been highly degraded and could no longer sustain both the domestic and international markets. Hence, the exportation of roundwood and semi-finished products were banned in 1976 by the Federal Government of Nigeria. Nevertheless, with increasing population, rising standard of living and an increase in the number of wood processing industries in the country, the domestic demand for wood continued to increase. Thus in the last two decades, there has been a large gap in the supply-demand trend of the wood-based industries for wood raw material as a result of the inability of the hitherto endowed forests to sustain the industries. FAO (2000) has reported the production and consumption trends of wood and wood products in Nigeria for 1980 and 1995 with projection up to 2015 as contained in Table 1 . From Table 1 , it is obvious that sawnwood whose production level for 1980 stood at 2,794,000m 3 had a consumption level of 2,752,000m 3 in the same year, a difference of 42,000m 3 of excess production. However, by 1995, the difference had been narrowed down to 17,000m 3 . A projection of this trend into year 2015 brings the difference between production and consumption to -45,000m 3 . That is, projected consumption is 45,000m 3 higher than projected production; meaning that if care is not taken, Nigeria may be unable to meet her domestic needs for wood production by year 2015 and beyond. This negative trend is similar for all the wood forms/products (industrial roundwood, wood-based panel, veneer sheets and plywood and particle board) analyzed by FAO as indicated in the table. Hence, the rate of loss, if not checked may create a serious deficit especially for the furniture industry in Nigeria.
A study of the land use change in Nigeria between 1978 and 1995 showed deforestation at an alarming rate of between 3% and 5% (Beak Consultants, 1998) . Similarly, in South Western Nigeria, the annual average rate of deforestation was estimated to be 3.5% (Adeofun and Akinsanmi, 1997) . With the extensive depletion of the forest, Adeyoju (2001) observed that the total forest cover (disturbed and undistured) which was 10% of the total land area in 1976 is now less than 6%. Currently, Amiebenomo (2003) considered only about 130,446 hectares (1.2%) of the 10,006,200 hectares of the forest estate in Nigeria as undisturbed.
With the high rate at which the forest is being degraded, it is pertinent to know that only few wood species are exploited for both domestic and international markets. According to Beak Consultants (1999), of the 600 total known wood species which abound in the Nigerian forest, only 60 wood species have been found to be of market value while others are neglected or destroyed during harvesting. The furniture industry is conservative in the wood species utilized for furniture generally and thus concentrates on the use of few of these 60 wood species that have been found to be of market value. In prioritizing the wood species utilized for furniture making, Arowosoge (2006) obtained 33, 28 and 18 wood species as wood used for furniture making in Lagos, Ibadan and Benin respectively. From the three cities, 39 wood species were compiled. These 39 wood species constitute only 7% of the total known Nigerian forest tree species and 65% of the marketable wood species. The study further classified 15 of these 39 wood species as commonly used wood species while the remaining 24 were classified as lesser used species. The implication of this is that 15 of the 600 total known wood species that abound in the Nigerian forest are preferred for furniture making. Consequently these preferred commonly used wood species have declined both in quantity and quality (Beak Consultants, 1998) due to the extensive depletion of the forest. This justifies the reason for research on the utilization trend of the wood species used for furniture making in Nigeria. The study provides the pattern of wood species utilized for furniture making and develops the basis for wood species production for furniture making.
METHODOLOGY
Stratified random sampling procedure was used to select 35% of the 551 registered furniture factories in Lagos, Ibadan and Benin cities. Consequently, a total of 114 Furniture Factories (FF), comprising 86 SSFF, 20 MSFF and 8 LSFF were studied in Lagos while 40 FF comprising 35 SSFF, 3 MSFF and 2 LSFF were studied in Ibadan. In Benin, a total of 39 FF comprising 33 SSFF, 5 MSFF and 1 LSFF were also studied. This made a total of 193 furniture factories comprising of 154 small, 28 medium and 11 large scale. The purposive selection of Lagos, Ibadan and Benin considered for the study was guided by the relative abundance of FF in the cities. The cities have a lot in common, such as tropical rainforest that are endowed with timber resources in varying degrees with distinct wet and dry seasons. The wet season begins in March and ends in November, but intensive rainfall lasts from April to October while dry season lasts from December to February. Mean annual rainfall and temperature range from 1500 to 2500mm and 21 0 C to 31 0 C respectively while humidity varies between 35 and 80% (Agboola,1979) .
The wood species studied are Mansonia, Khaya, Cordia and Teak classified as the top four commonly used wood species for furniture making. Aningeria and Gmelina that are evolving and were not in use in Benin, were also studied as lesser used wood species (Arowosoge, 2006) . The quantities (in cubic meter) of the six wood species used in making interior furniture such as chair, table, bed cabinet, shelf, wardrobe cupboard and settee from 2001 to 2006 were obtained from the FF in the study area. Data were also collected on the sources and availability of the six wood species. Data collected were collated and analysed using descriptive analysis of tables, line graph and bar chart.
RESULTS AND DISCUSSION Wood utilization trend
The wood utilized in cubic meter per annum by SSFF, MSFF and LSFF are presented in Table 2 . The utilization trend for SSFF as shown in Figure 1 reveals that the utilization of Khaya, Cordia, Aningeria and Gmelina had been on the increase from 2001 to 2006. The yearly increase in the wood species utilized was however not outrageous but that of Khaya was most pronounced when compared with others. The trend for Mansonia and Teak did not follow a definite pattern. For MSFF, the trend shows that utilization of Khaya and Cordia increased from 2001 to 2004 and thereafter declined while that of Mansonia and Teak did not follow a definite trend for the 6 years. However, Aningeria and Gmelina increased yearly at a low pace from year 2001 to year 2006 (Figure 2 ). For LSFF, Figure 3 shows that no definite trend was observed in the utilization of Mansonia, Khaya, Cordia and Teak while Aningeria and Gmelina followed the same trend observed for SSFF and MSFF as their utilization increased yearly for the 6 years.
The yearly increment observed for Aningeria and Gmelina in the three scales of furniture industry, despite the fact that they were not utilized in Benin, shows that the two species are gaining increasing prominence in the furniture industry. Reasons may be due to their relative abundance and their relatively low prices. The irregular pattern observed in other wood species utilized by the MSFF and LSFF could be due to dwindling supply of wood raw material and the high prices at which they were sold.
The trend for the total wood utilization by the SSFF, MSFF and LSFF (Figure 4 ) shows that Khaya was mostly used by the three scales of furniture industry followed by Cordia. In MSFF and LSFF the use of Cordia was followed by Mansonia. In SSFF the use of Cordia was followed by Aningeria and Gmelina while the use of Mansonia was relatively low. The low utilization of Mansonia by the SSFF could be attributed to its relative high prices. Moreso, that the major consumers of the furniture produced by this SSFF were low income earners who could not afford to purchase high priced furniture. The situation is such that SSFF only made use of Mansonia based on request of consumers. As a matter of fact it is hard to see furniture made from Mansonia being displayed by SSFF. The trend observed for the utilization of Teak by the three scales of furniture industry was low for the six years of study. The low level of utilization was due to scarcity of the standard dimension of the planks in the market in recent years as claimed by the respondents. The few planks that were available were of shorter width of 15.24cm and 10.16cm due to short rotation rather than the standard size of 30.48cm and which the furniture makers believed were not of good technical properties.
The current acute shortage of Teak is pathetic and it could have been avoided, moreso that Ojo (1977) had anticipated this shortage to start as far back as year 2000 in Nigeria and recommended the establishment of a massive plantation programme of about 30,000 hectares annually for a period of forty years in order to meet timber requirement of the nation. Umeh (2005) reported the total area of plantation established for Gmelina and Teak between 1970 and 1984 to be 82,434 hectares. In 1998, a Forestry Resources survey estimated the plantation of Gmelina and Teak within the reserves and in off-reserve areas in Nigeria to be 196,008 hectares and 704 hectares respectively. However, a re-survey in 2004 showed that the teak plantations have been completely clear felled without replanting or any other form of forest management (FORMECU,1999) . This situation shows that the government's disposition in providing wooden raw material for the country has consistently been on the negative sides. This is because Teak has been found to be associated with ease of establishment, fast growth rate, fire resistance traits and excellent wood properties (Akinsanmi, 1985) . These attributes, coupled with the findings of Beak Consultants (1998) that timber size with annual harvest of 464m 3 per hectare could be obtained from Teak with a rotational age of 30 years on a class one site, further suggest that it should be in abundance for the country's consumption. Besides, it should be a wood to look up to as a substitute to other fast disappearing commonly used wood species, moreso that it ranked 4 th as one of the most preferred commonly used wood species for furniture making (Arowosoge, 2006 Table 2 ). The irregular pattern observed for Mansonia, Khaya, Cordia, and Teak utilized by MSFF and LSFF for the six years of study could be due to problems encountered during production such as epileptic power supply, non-functioning of machines/equipment which atimes reduced the productivity of the industry and the dwindling supply of wooden raw material. 
Wood utilization trend for the top four furniture items produced by SSFF, MSFF and LSFF
The utilization trends of Mansonia, Khaya, Cordia, Teak, Aningeria, and Gmelina for the top four furniture items (chairs, tables, beds and wardrobes) produced by the SSFF, MSFF and LSFF are as shown in figures 5 to 7. For SSFF, Khaya, Cordia, Aningeria, and Gmelina were equally utilized for the production of the four furniture items. Mansonia and Teak were mainly used for chairs and tables, followed by bed while wardrobe had the least utilization ( Figure 5 ). The trends observed for the utilization of Mansonia, Khaya, Cordia, Aningeria, and Gmelina for the top four furniture items produced by MSFF and LSFF were the same. Khaya was equally used for all the furniture items. Mansonia and Teak were utilized mainly for chairs and tables, followed by wardrobe while bed had the least utilization. Cordia was utilized mainly for bed and wardrobe, followed by tables and chairs. Aningeria and Gmelina were used mainly for chairs and tables, followed by wardrobe while bed had the least utilization for Aningeria. However, Gmelina was not utilized for bed making by both MSFF and LSFF (Figures 6 and 7) .
The uniform utilization of Khaya, Cordia, Aningeria and Gmelina for all the furniture items produced by the SSFF was due to the less attention given to the technical properties of the wood species utilized for the different furniture items as observed during the course of this study. On the other hand, the MSFF and LSFF claimed to utilize wood species based on their technical and aesthetic properties. Hence in selecting wood species for a particular purpose, the value of aesthetical properties such as colour, texture, grain pattern are evaluated along with the influence of technical properties such as shrinkage and strength. The non utilization of Gmelina for bed was therefore due to its high shrinkage which according to MSFF and LSFF results in dimensional changes and on the long run, loosening of joints during seasonal changes in relative humidity and temperature. The use of wood in service is generally linked with shrinkage of the wood. Reason been that shrinkage and movement of wood have been found to be highly correlated. Thus, timber with low movement values is always in demand for high quality joinery work, paneling and domestic flooring as timber with high movement values results in loosening of joints and in the development of unsightly gaps (Desch, 1983; Dinwoodie, 1989) . Table   Bed Wardrope availability of these wood species. On the other hand, Aningeria and Gmelina are gaining increased prominence in the three scales of furniture industry due to their relative abundance. This is despite the fact that they were not utilized in Benin. The acute shortage of Teak calls for a massive plantation establishment. There is the urgent need to encourage the private sectors and most especially the wood based sector to pursue vigorously the establishment of Teak plantation to compliment the efforts of government. Similarly, in order to guide against the future scarcity of Gmelina, consideration should also be given to its establishment, since its uses in the three scales of furniture industry has been on the increase, though at a low pace, in two (Lagos and Ibadan) of the three cities studied. Financial incentives in the form of tax relief and provision of long-term loan at low interest rates through financial institutions can serve as a sort of encouragement to wood planters. Other incentives such as free distribution of seedlings can also be provided through the forestry department of each state. 
